Introduction: Probing a surface
Heterogeneous catalysts are complex systems whose properties are given by a combination of multiple factors. Activity, selectivity and life-time of the catalyst are determined by the optimum combination of specific features that range from nano to micro and macro properties of the surface properties of the catalyst.
1 A powerful tool to obtain a detailed description of the catalyst surface properties is the use of probe molecules in combination with an investigative technique able to monitor with the sufficient sensitivity the probesurface interaction.
2-22 One of the most widely used techniques that follows this approach, is Mid-infrared spectroscopy (4200-400 cm À1 ) using appropriate probe molecules. The method is indirect, in the sense that it monitors the surface through the perturbation inferred to the probe. The observables are the changes in vibrational frequency and intensity of the probe modes. IR-inactive modes can also be observed as a result of the interaction with the surface. In some cases it is also possible to follow induced changes of skeletal and surfaces modes of the catalysts [23] [24] [25] and or to follow a reaction-dynamic on the surface. 16, 20, 26, 27 In this respect, time-and temperatureresolved FTIR spectroscopy has the potential to detect intermediate species in a reaction chain. 20 In this contribution we have chosen four probe molecules (H 2 , CO, NO and C 2 H 4 ) and for each of them we will report some ''case studies'' in which they behave as probe molecules and or as reagent. 
